Hypoploidy and hyperplasia in the developing brain exposed to alcohol in utero.
Prenatal effects of acute maternal alcohol ingestion on chromosome segregation and mitotic frequency in the brain cells of the fetus were evaluated in mice by direct chromosome and mitotic counts and by flow cytometry. Fetuses were exposed to acute transplacental doses of alcohol for 4 days and killed on the fifth day. Those litters in which the fetuses were developed to the equivalent of normal 16th-17th-day gestation age were analyzed. A marked increase in the number of hypoploid metaphases was observed in direct proportion to the dose ingested by the mother. An over 30% increase in hypoploidy over controls was measured in the fetuses exposed to the highest dose. Counts of mitotic cells showed an over tenfold increase in the mitotic index of the fetal brain exposed to alcohol. Flow cytometric measurements of DNA content in isolated fetal brain cell nuclei showed a shift from a single G0/G1 peak in controls to a bimodal G0/G1-G2 + M distribution in alcohol-exposed fetuses of the same developmental age.